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(54) Tide : PROCESS FOR PRODUCING URINARY TRYPSIN INHIBITOR AND DOMAINS THEREOF, NOVEL POLYPEPTIDE 
RELATED TO THE BOTH, AND PROCESS FOR PRODUCING THE POLYPEPTIDE 



(54)£9J(D£# 'J^W^t t^-fcitf-tco K>-f &mz*ti b fcHii-TSfrSW? Kfc 



A process for producing a urinary human trypsin inhibitor (UTT) and domains thereof by using a yeast of 
the genus Pichia as the host cell; an expression system related thereto; a novel polypeptide at least having the amino 
acid sequence represented by formula (I) in the specification; a DNA coding for the same; an expression vector 
containing the DNA; a transformant containing the vector, and a process for producing the polypeptide. The above 
UTI, expression system of each domain thereof, and process for producing the UTI and domains thereof enable UT1 
and domains thereof to be mass-produced readily and efficiently. The use of the expression system facilitates the 
preparation of variants or derivatives of UTI and so forth and contributes to the development of novel medicines such 
as a protease inhibitor. The invention also provides a novel useful polypeptide which is more excellent in^elastase 
inhibitory activity than natural UTI and can be mass-produced. 
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0Kun i t zl F7 ^ >^ f+7l»f ITlfcWfi^Si: 
■.oT-f>.^-o>f + >-6. ^>^-n-r^>-8. SSSJEH^ (TNF) « 

>a<»iM*u *©ia*tLTiML tt«T©#+j*©»*« 

SttYb^cSo c©J:«5/j:«Btt»li14jliLffrt«fflffi«8 (D I C) <f>£K3f 
^ (Multiple Organ Failure :MOF) &£i@U Mttffitt^Sl^ewTo 
Ei3rT©&fi©36£fr<i>MOF<f>D I C*©±#MK©£ffT#aWtt.6li 

(i) J50r^t»^#^©js»©jiff*<, mtzmiz&mzmftTzm, (2) 
ii. st4fk$n/c»i»«©«[ffl-r4X7^^-Hr(HNE) vm&mmomia,? z 

7**~tr (HPE ) ^©^ , nxT-WB84-r5*©-.SJC*5o lot, J£ifc 
*©te*r(iiftffilS!ll8i:'e©*tf*»«|-r**i:, zfaTT— t*©ffi#©-o© 

T^D-f^^nti^. L*>tin#©T7'D-^Tiiga©s : j i ^M4L 
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©<bLT. al-T>f- h 'J ^->> (al-AT) t U T I £n*A<, t^-fft 

s £ itjf^i 7 x 9 - -tf So 
»st s z t £ nt i * o 

— 2u UT I ©iv**-tf!M»f4lial-ATi::Jfc^T5St*C t#»l£*iT 
t^o UT I (it h£+J:9*SSn*SeKtf©-C, **K££-f«* 

£ i: liEitt*4©W«a<B*T* 0 „ £ fcWtt^^-r * 5 tztb&fto-ZU 

o tz$i#fi& **© ww-»{::*a-r * k@ *>« l nt < t«<j s 4h ^ £ £ k 
ut i *>*#*© Ky>r >afetf^-ent»nH«-r*«fa^»j^^f- K£at&?i 

S«ttir«ft*Sr«ttIf©l»»#i&S-c&3. 
'*3BW©i«tt, UT Ife < kc;^© i 8.Fy^>^iSfe^I^^(; e tfj % 
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*S8"H*bli. ±EiW«*-r-J<ft*ttltL/i*t*, UTI©cDNA€ 

-r>©**fcofi|«BUT lrc±e©*JB*ttll*J!.au ^caugR« 

EPS, £lT©iiOT*« 0 

(1) UTlOKuni t zSK^-r>l©T*y»E«* : i-Kr«itt*EyiJ 
*^«DNA*«-r«e^TR||«fl||Ba^^^-., UTI©Kun i t z 

**** ^- UTI07;; BSitfij* 3 -, F*-***EW**r 
-5 D N A £ ^ W 1" S k' * T jg il # ffi H o 

(2) (i) ^Ett©^-rn^oe*T8B*ffl5isiiAC^^» TJ g KfcJ , |$nfc 

(3) <2) KE«©tf*T*HN****u UTIC, ^(tUlOKu 

t zm K^-r >©y $ y»E*j£wr*£fi»©fiji;frtt 0 

(4) ^< i«iT***i*y *y»E*i**r s^t*#atf 

y^f-F. 
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Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Cly-Pro-Cys- 

Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Gly-Thr-Ser-Met-Ala-Cys-Glu-Thr-Phe-Gln- 

Tyr^Gly-Gly-Cys-Met-Gly-Asn-Gly-Asn-Asn- (* j ) 

Phe-Val-Thr-Glu-Lys-Glu-Cys-Leu-Gln-Thr- 
Cys 



o 

Th r- Va 1 -A 1 a-A 1 a-Cy s-Asn-Leu-Pr o- 1 1 e-Va 1 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-Ile-Gln-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (Jtt II) 

Cy s -Arg-G 1 u-Tyr-Cys-G 1 y-Va 1 -Pro-G 1 y-Asp- 

Gly-Asp-Glu-Glu-Leu-Leu-Arg-Phe 
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Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr-Ser- 

A la-G 1 y-Pro-Cy s- I 1 e-Ala-Phe-Phe-Pro- Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala-Cys- 

Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Uet-Gly- 

Asn-G 1 y-Asn-Asn-Phe-Va 1 -Thr-G 1 u-Lys-G 1 ir- 

Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala-Ala- 

Cys-Asn-Leu-Pr o- Ile-Val -Arg-G 1 y-Pro- Cys- 

Arg-Ala-Phe-Ile-Gla-Leu-Trp-Ala-Phe-Asp- 

A 1 a-Va 1 -Lys-G ly-Ly s-Cy s-Va 1 -Leu-Phe- Pro- 

Ty r-G 1 y-G I y-Cys-G 1 n-Gly-Asn-Gl y-Asn- Lys- 

Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (5UX) 

Cys-GIy-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-Leu-Arg-Phe 

A la-Va 1 -Leu-Pr o-G i n-G I u-Gl u-G 1 u-G 1 y-Ser- 
Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- (iCn) 
Lys 
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Ala-Val-Leu-Pro-Cln-Glu-Glu-Clu-Cly-Ser- 

C 1 y-G 1 y-G 1 y-C 1 n-Leu-Va 1 -Thr-Gl u-Va I -Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-A la-G 1 y-Pro-Cy s- 1 1 e-Ala-Phe-Phe-Pro- 

Arg-Ty r-Phe-Tyr-As n-G I y-Thr-Ser-Me t-Ala- 

Cys-Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-llet- 

Gly-Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys- 

G 1 u-Cys-Leu-G 1 n-Thr-Cys-Arg-Thr-Va 1-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Prd- 

Cys-Arg-Ala-Phe-lle-Gln-Leu-Trp-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Ty r-G 1 y-G 1 y-Cys-Gln-G 1 y-Asn-G 1 y-Asn- 

Lys-Phe-Tyr-Ser-G 1 u-Lys-G I u-Cy s-Arg-G 1 u- I V) 

Ty r-Cys-G 1 y-Va 1 -Pro-Gl y-Asp-G 1 y-Asp-G 1 u- 

Gl u-Leu-Leu-Arg-Phe 

(5) JJ^xvX^-flljltr^fifSmtS (4) E«.©«ra^'J^^ 

(6) t>'J^i/>i:^f5ESSit^fU ^*51UT I KttLT#+«x 

^zf—eizMtzmmm&tfm&istitc (4) Ett©*ra* u^:/?- k 0 

(7) (4) - (6) ©^-rn^cEttojfa^u^f- k*=i- K-r*s«E 

z t *<#m t-r * d n A 0 

(8) (7) Eii©DNAmn:t*#atwi'^-, 

(9) (8) ©^?*-TJBK£ft$ftfc}&W*cftf* 0 

(10) ( 9 ) Ett<2>J£K£&#£JgF* UT, (4)^(6) EttO&a* 'J ^ 

(4) ~ (6) EttOJia^'J^^f- K©«it*ffio 
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(11) 7"DfT-tV >t fc-^-OrSttgflft^^T * yggge^ij^zj- k-To 
£3HS?il©5' TEiS (II) ©T i J&&m%o- Y-fz&mmw 

£ iltz * 9 ? - iz TfcMfrWk £ n«K£&f*£*£#-t £ C t © 1 1 o 

Ala-Ya 1 -Leu-Pro-Gln-Gl u-Gl u-G 1 u-G 1 y-Ser- 

Gly-Gly-Gly-Gla-Leu-Val-Thr-Glu-Val-Thr- ( ^ n) 
Lys 

Hill. fc*±Qmmznti\JT I <D-fcm&£*-rmT$>Z ( Watcher. E 
and Hochstrasser. K. . Hoppe-Seyler' s Z. Physiol. Chem. . 362. 1351. 1981) 

□ 

M 2 it, UT I ©Ku n i t z M FV -Y > 1 &£UK u n i t zS hV-T > 2 
©-ftflti££7jvf[2-C*&£o 

0 311, ?v-->7btz\JT I c DNA©££E?l| (-2 0-2 4 0) 
•?m~Q3bZ> 0 ££#-s§-(±. J. F. Kaumeyer^. Nucl, Acads Res. 14(20). 7839-78 
50 (1986) ©fg^K&o/Co 

0 4 11. ^a-z^/UrUT I c DNAO^SE^ (2 4 1 -5 4 0 ) £tf 
■T@"C*>5o £*H^(1* J. F. KaumeyerH. Nucl. Acads Res. 14(20). 7839-78 
50 (1986) ©fg#Kftofc 0 tt4b\ 0*©$«ll£Bl3$H--r Ml, &nMMT:&mb 

S5J1. ^n-->rW;UT I c DNAO&mmn (5^4 l - 7 8 0 ) £tf 
titilDOo J. F. Kaumeyer^. Nucl. Acads Res. 14(20). 7839-78 

50 (1986) ©fg£-Kfto/i 0 UT I ©c DNAfr£;fca6/cT $ y®E?JJ£T&K 

06tfu ?d-->/U;UT I cDNA©££E?»l (7 8 1- 1 0 2 0 ) * 



7 



WO 96/03503 



PCT/JP9S/01449 



7Ff0T'&S„ ^SS-^ti, J. F. Kaumeyer^. Nucl. Acads Res. 14(20). 7839- 
7850 (1986) om^izm^tzo UT I ©c DN Afr«i3jcfcfc7 i J &&*iJ£T& 

B7li, 9a-->7[,tz\JT I cDNA©£&£?iJ (10 2 1- 1 2 3 5 ) 
0T?*>* O iM&#*yl4, J.F.Kaumeyeril. Nucl. Acads Res. 14(20). 783 
9-7850 (1986) ©IB£Cfto/c 0 UT I ©c DNAA^f fe/;7 ; ;gSfK?I^T 
gC/Tto tt*>\ 0+ ©MRB**-*-f M4. #*tt«>JTttfflU;fc©*^L/Co 

i8lt UTION}f;«*3-Kf5®*, C3fcJS£rJ - FT *««©»££ 

I9li, #7/Bbe I-ERlCiili^titife^o 

11 Olt # 7/B be I-ERI ri^pUT 1 -N©«»Ig£iirf 0T'& 

So 

0 1 Hi, # 7/Bb e I -ER l^pUT 1 - C©tMSIS*>F"r0r& 

So 

0121*, pUTI N-C©««IS**-rHT*S. 

0 13(4, pUT I N-C/ER l^iItSII^tit'*5o 

0 14(4. pUTl N-C/ER 1 fc«fctfp A0 8 0 7N©fflffi»3&ie0, 

fc<fc.tfpHH3 1 O©«*Ig£*T0"C**o 
0 1 5 (4, S U C 2 ^r^©ffl£E7U*jivr0-e*5o 
0 1 6(4, UTIOKun i t zS K^-f > 1 ©C*S*3- Kf 

A ©£&S£?lJ£^-r0T'£> So 
0 1 7 14, UTIOKun i t z £ hV -< > 2 ©N^«^3- Kr<6fi*^M 

?^DNA ©££IEyiJ£^-f 0T'$> So 
0 1 8 14, UT 1 ©N*^:/f- FWKu n i t zIF^>l fc<fct/Ku n 

i t zl K>-T > 2 ©itfc^-3.- ? h£^-f0T'$>So 0*, & K*-f >©ffl# 

14 UT I©T- J&&^X*7fi\utZo 
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0 1 9(4, PHH 3 0 5 O«»lS*?J:Cf*0aiRB*iftH^-rBT*-5. 

0 2oii, phh3 i svntmmmmmzTptmx&Ze 

0 2 114, p HH 3 0 6 ©«*IS*? i^-eoiflHBXJftH^^-rBT**. 

0 2 2 14, p HH 3 1 4 0Wl«fei^tit*i o 

S23lt »«I n t a c t-rUTI<DHPLC-GPCoyu7r>f^ 

02 414, i«rD20HPLC-CPC0^7 7 -f^tHT*5 0 

0 2 5(4, mutagenic priaerdffl^/cffljft^f HT*5 0 

02 6(4, PHH 3 3 4 ©«»Ig^-rHT*5. 

02 7(4, Epl-UTI, XftSUTIO^D7S>Tifl:omi7^ 

02 8(4, UTIOKuni t zS HV-f > 1 ON*««^JnStlfc 2 IT 
5y»««*3-K«5- »bEco5 2 1 h J T0**C«£rs 

02 9(4, p HH 3 3 6 ©i^IifeJ: CF*©«H*3MjH**-rHT* S e 
0 3 0(4, PHH 3 8 9 ©*»ia* J J:cf^©a| RIMtiilH ^ rHTfcSo 
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£o UTIIi^flK k|gn^D^ a CProksch)H©££ (Proksch G. J 
• J. Lab.Clin. Med.. 79 491-499 197230 K*UT$rtt • fSIHS 
n/;Ifit0^of7- tfV>t t**-Tfc*) B*£3fc, 39iK 53 

-58 M, 1977*) , $ £{r Watcher. E H©Br£(C<fc »?@ 1 Ujjvf 
-T*Ct*<»i^tlT^S (Watcher. E and Hochstrasser. K.. Hoppe-Seyler - s 
Z. Physiol. Chem.. 362. 1351. 1980 o ft. 13 lKjjrf* 

-fttfc>*>. UT I KfcHTIi. -J©Kun i t ziK^^l liUT I 
<Z>N*«fflffl*KttBU N*«^^ttiTTSyBI«il2 > 2-7 7 t LT£« 
3 *l£ H-SOKun i t zl K^-f > 2 (iUT I ©C$ttf!ft 

tfKMU N*^6ftit75;BWI78-l 4 3 fc LT£«3ft* *>© 

(Hochstrasser. K. Hoppe-Seyler' s Z. Physiol. Chem.. 362. 1351. 

1981) 0 

'W. DNAfitt^ft CcDNAKfllfr£7$>/lffi7!l£ft£) KJ:5^ *H 
SP/Cl^UT lOKun i t zIKH>lMKun i t z S HV -r > 2 Ji-t 
*l-€ , *lH2i:T**n4T5yMJ|*W«ct^«*snT^* CJ.F.Kaum 
eyerlf. Nucl. Acids Res. 14(20). p7844-7845. 1986 : 7 * /®$^86, 87 £tf 

138 tt#*>/>*?fr£fift*»$nfc7i y»E*j o i ) tfiar*] „ 

WTt^Kun i tzlK^>l fcckC/Kun i t zlF^>2tl^ 

«mic#i*©k** coDNAa*iifeicjt<i(i* 

. UT I«tit«G^li4 4 1 J&£fr£<tt) 1 4 7T$ya*3-KLT^5^ 
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(Hochstrasser. K.H. Hoppe-Seyler' s Z. Physiol. Chem. . 362. 1351. 198 

Do joTse^x^wiruT i oM^^i^, ^iri.^n^^ijc-ro 

Ku n i t zi K/f > 1 fciC/Ku n i tzfiKH>2li, ^tl^ 
n^^S4$^14©7'o^T--tfMS14-$-W'r6 CGebhard & Hochstraber , Pr 
oteinase Inhibitors , Barrett & SalvesenS, Elsevier, 1986, p. 375 D 0 

*m*fi\L UTIOKuni tzIKM>107; y&E?"J£=>- K"f S£ 
SEWfc^aDNAfcaWf SSBS^?*-^ UT IOKun i t zSK^ 
>2<07; y^B2^J^3- K"f Sfi£EW£#-f SDN A££W"T 3 £3^2* 

at/UT i or i K-rstt*E*!i**rrsDNA***rrs 

SBS^^-T&S. 
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A la-Va 1 -Leu-Pro-G 1 n-G 1 u-G I u-G 1 u-G 1 y-Ser- 

Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Al a-G 1 y-Pr o-Cys-Ue t -G 1 y-Me t-Thr-Ser- 

Arg-Ty r-Phe-Ty r-Asn-G 1 y-Thr-Ser-Me t -A 1 a- 

Cys-Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Met- 

G 1 y-Asn-G ly-Asn-Asn-Phe-Va 1 -Thr-G 1 u-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

A la-Cy s-Asn-Leu-Pro- 1 1 e- Val -Arg-G 1 y-Pro- 

Cy s-Ar g-A la-Phe- 1 1 e-G 1 n-Leu-Trp-A la-Phe- 

Asp-Ala-Val-lys-Gly-lys-Cys-Val-Leu-Phe- 

Pro-Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn- 

Ly s-Phe-Tyr-Ser-G 1 u-Lys-G I u-Cys-Arg-G I u- 

Tyr-Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu- (5£V) 

Glu-Leu-Leu-Arg-Phe 

Kuni tzMF^>107;y t it. mtt&flte&CD^VlT'^ £ ft 
£7 = itzKu n i tz2F^>2©7; J &WM bit, S 

Lys-Glu-Asp-Ser-Cys-Gln-Lcu-Gly-Tyr- Ser- 
Ala-Gly-Pro-Cys-Met-Cly-Met-Thr-Ser-Arg- 
Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala-Cys- 
Glu-Thr-Phe-GlD-Tyr-CIy-Gly-Cys-Met- Gly- (5CVI) 
Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys- Glu- 
Cys-Leu-Glo-Thr-Cys-Arg 
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Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-C 1 y-Pro-Cy s-Arg-Ala-Phe-I 1 e-G 1 n-Leu- 

Trp-Ala-Phe-Asp-AIa-Val-Lys-Gly-Lys-Cys- 

Va 1 -Leu-Phe-Pro-Ty r-G I y-G 1 y-Cys-G 1 n-G 1 y- 

Asn-G 1 y-Asn-Lys-Phe-Tyr-Ser-Gl u-Lys-G I u- (it I [ f ) 

Cys-Arg-G 1 u-Tyr-Cys-Gl y-Va I -Pro-G 1 y-Asp- 

Gly-Asp-Glu-Glu-Leu-Leu-Arg-Phe 

UTI©7; jmiM*^- K-f SDNAtli. £KDN AS-g^ttlfr&KT 
unit zIK^ y 107; J^M^- K"t £DN Afc K u n it z 

Mhv>r >2©7; yg£?ii£=»- ft* dn a Ko^TkEtre**,, 

UT I ©7i;iEM3 - K-f SDNAfcLT, L < 

-SBt LT0 3 7!iS0 7I2^cDi£SE^J0-9^^S#^-6 6 1 - 1 0 9 5T'^£ 
ilSSSE^I^ftSDNAt^^. 
Kuni tzSKy^>l©7i;aE5iJ^D-Kt5DNAiLT, L 

4-89 1 Sn«ttiEW*Wt5DNAT*S, 

Kuni tzlK^>2©7; yglETUS-^- F-fSDNAfcLT. 
5? £ L < Ji*<D£gBE?iI©--SB £ 3 Tj^M 7 l£«i©iSSSE?iJ© 9 
■^ 8 9 2- 1 0 9 5T'*£n3££8£^£W-r<5DNAT£>S e 

tt*>\ ^ K>©Jfc££#£-f *<i. *^T'^9±E-e^l^ncDDNA{i, U 
TI07; ySK^i^rj- Kb -5 6 &©T'£>tl(£\ 0 3 7 
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:/□*■-*-£ LTIi. AOXl^o^-^- C#^Bg 6 3 - 3 9 5 8 4 ^& 
tt(EP-A-244598)K D AS 7*o*-* - v SJISAOX 2 
-*- (#$¥6 - 9 0 7 6 8^M (EP-A- 5 0 6 0 4 0 ) ) l|£ffl^6 

£tz, i/yi-)l^zTi-YthX\t, m®4 >U\,?—tf (SUC 2) (#&3Bg 
6 0 - 4 1 4 8 8 (EP-A- 1 2 7 3 0 4) ) , a-7 7 ? ?- 
BB59-198980 (EP-A-1 23289)] <D£o Km9&X(D 

t>©. HS A(Di/ ? i-Jl^^- h*£tzlt*(Dm&fr C#§3¥2 - 1 6 7 0 9 5 ^ 
4i« (E P- A - 3 1 9 6 4 1 ) K AXlftKfiJSg Ltz i/CT±)lWM tttMW- 1 
- 2 4 0 1 9 1 (EP-A- 3 2 9 1 2 7) ) ^ffil^C i:^T'§5 0 

*-**-*-tUTI*, A 0X1*-**-*- (#MBB 6 3 - 3 9 5 8 4 
(EP-A- 2 4 4 5 9 8)] 3££flH><5> C t#T# S 0 JflRftttttH I 
S 4 C#&8BB6 1 - 1 0 8 3 9 1 (EP-A-1 80899) ) , URA 

3, LEU 2, ARC4WJ/T§n«, 

-? - * - « wtJt^ttK m&&&*+mmm*&nm&& : f-*im ^ in z> 

o Vi£.®nt LX\ti/9v^*i/l h\ G-4 1 8, ?D7l7x-3-;k 7* 
te. HIS4> URA3. LEU2, A R G 4 t£#£tf <i*l* 0 

1 4 



WO 96/03503 



PCT/JP95/0H49 



^M©^?!^? 9 -It. Minima >7±)l-<-7°T K£n- K 
-f £i£gK?iJi£©UT I i/cll-eo&Ku n i t zIK^ >©^m, 
tf#&(i#g^£&E?'J£^&W-r*:7 , 7* * 9-£ tzlty r-iX? 9 
— 3£C % ±IdDNA^-#fe (#J*.{i\ Molecular Cloning > a laboratory manua 
1 , Second edition, T.ManiatisH^ Cold Spring Harbor Laboratory , 1989 

i££SE?iJ£{t;^ftK£fi£U ±ISDNAi:i:i 5 {C^7^= K^? *-3?f:a?A-f 

mmJ&ntfc&mL X7xn75Xh& (Cregg i.T.m, Mol. Cell. Biol. 5. 3 
376-33851. 1985*F) , T Jltr <) (Itoh H. J. Bacterid. 153. 

163-168S. 1983SO H©^»©^j*{C^oT> t'+TgflS^ISBJJ©^ ? * 
- T £ C t lick 0 t> n S o 

mWtz&ZtlZ e*TgS£$t LTI4> Pichia pastoris GTS 1 1 5tt (N 
RRLfltff : Y - 1 5 8 5 1 ) $*<*tf £tt*o 

*H93©^KiE&{*#> UT I £/;li*©£Ku n i tz!K^>©7;; 

-tLTIi, ^*lbOlSI^3- K-T *±EDNAirfln*TliJii$©^:^^ 

s&sc^w-rs *>©-?& 

T l©4>tt< bt> lS©Kun i t z M >©7 $ J HE?iJ£WT 

fct> ISOKun i t zfiKy-r>©T$y»EW*ff-rSSfiK©«j6^&^ 
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^mn&^mit. Tie. (a) - u) oig^9:t*tatt5. 

(a) ut i ©si>fc < 1 aoKu n i tzi k/-t >©7 s y&gi?ij£*r-f 

SSGR£=J- K-T * E£SE*»J£*rf SDN A£f# So 

(b) (a) T»£ttfcDNA*£#*-*£a^?*-Te*TB#£J&Kl£ft 

(c) 8JB5H£»tt***L'C, H^nsflPtft^b, UTI©^tt<tMl 
©Ku n i t z5S K> -f >©T 5 yBKH£Wf*£eff£$MW 5o 

:;T, UT I Q'ptl <tfcia®KunitzSK^ >®7 ~ y &S£?iI£- 
fTf "SSSKi:!*, UTIOKuni t zSK^>l *fc(iKu n i tzfiK 
^-f > 2 0l>m^OT ^ V«Efll£<J>tt < 3. tto 

t, Kuni t zSK>-f>l*fcliKuni tzfiK^>2©T«; WSM 

^Tt>«k<. ifcUT i ©t * yttEW**rr*Sfi!f fcfi*3*i6o 

n*-««#8u #J*l*#l?B¥6 - 2 2 7 8 4^£IH:gt^Mfti:*l; 
Tfr;Uf M> 

ftfrWCI^ i&jftfc LTIiO. 0 l-8»/^;-^lTYNB«*»tt CO 
. 1% Yeast Nitrogen Base w/o Amino Acids (Difco tt) ) fcitf 0. 0 1 — 
8 %J ^y-zU^-WYP^filfe (1% Yeast Extract (Difco tt) . 2% Peptone 
(Difco tt) ) ^«^$n*o 

iia 1 5-4 3 *C 20-30 *CgS) T 2 0 - 3 6 

BW©5fift*8irr*o £££ftfc$fiR#e*TMB#®#ttK#&£ntt 

1 6 



WO 96/03503 



PCT/JP95/01449 



11, fi«fft, wL*m®m&. mm.*it®m, r*mam. ^t>^?o7h?' 

nv h7t-*^>/fc iS»^a-7 h?'77^ -*iJ:tfaiB?D7 

—If If 7"5X;>, 77?^-Xa, * 'J ? U>T >^©;g@& 

&&l^©-3£4>tt< tt> 1 o©|?3tK*tLTfSS&te£^-r *>©T$>£ 0 

■&©*?«# y*?"*- FttT, t < (ims^o^suT i #wt5ff*s 

x 7 X ^ - -tfllg Sit <i: 19 *>&V ftli7 7. * - -tf E«gm£*rf S t> ©T* 

j: off* l< litin^T h •j7'->>{c*f-r^iis#^tt^t)^5fe©"efcSo 

#3691 ©Sr«# 'J KJi. *©-&**&£&£-<*-* 7 * J &ge?ij©4?tt < 

t^>-SBttT, &©su ©t ~yi^j£^-f £t>©T£>ntf. ±ie#&£ 

WT-5K0> 1^>S*7 $ J&WMVXV^rff- KTS^TU^o 
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Cys-Gln-Leu-Gly-Tyr-Ser-Ala-Gly-Pro-Cys- 

Ile-Ala-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Gly-Thr-Ser-Met-Ala-Cys-Glu-Thr-Phe-Gln- 

Tyr-Gly-Gly-Cys-Uet-Gly-Asn-Gly-Asn-Asn- (JC I ) 

Phe-Va 1 -Thr-Gl u-Lys-Gl u-Cys-Leu-G 1 n-Thr- 

Cys 



fll&tf, *H!«©gf^^U^^f- K(i. *©N*Sfl«K&©5tvn.sUI£/-(i 

3;v i n T'tf £ n s t $ y g|g23nj £*r l t ^ r *> t >„ 

Lys-Glu-Asp-Ser (5$VIl) 

Ala-Val-Leu-Pro-GlD-Clu-Glu-Glu-Gly-Ser- 
Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 
Lys 

Ala-Vai-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 
Gly-Gly-Gly-Gln-Leu-Val-Thr-Glu-Val-Thr- 
Lys-Lys-Glu-Asp-Ser (StVIIl) 
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Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-Gly-Pro-Cys-Arg-Ala-Phe-Ile-Gln-Leu- 

Trp-Ala-Phe-Asp-Ala-Val-Lys-Gly-Lys-Cys- 

Val-Leu-Phe-Pro-Tyr-Gly-Gly-Cys-Gln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (5$ 1 1 1) 

Cys-Arg-Glu-Tyr-Cys-Gly-Val-Pro-Gly-Asp- 

G 1 y-Asp-G lu-Gl u-Leu-Leu-Arg-Phe 
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Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr-Ser- 

Ala-Gly-Pro-Cys-Ile-Ala-Phe-Phe-Pro-Arg- 

Ty r-Phe-Tyr-Asn-Gl y-Thr-Ser-Uet -Ala- Cys- 

G I u-Thr-Phe-G ln-Ty r-Gl y-G 1 y-Cy s-Me t - G 1 y- 

Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys-Gltf- 

Cy s-leu-G 1 n-Thr-Cy s-Ar g-Thr- Va 1 -A 1 a- A 1 a- 

Cy s -Asn-Leu-Pro- I 1 e-Va I -Arg-G I y-Pro- Cys- 

Arg-Ala-Phe-Ile-Gln-Leu-Trp-Ala-Phe-Asp- 

A 1 a-Val-Lys-G I y-Ly s-Cys-Val -Leu-Phe- Pro- 

Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn-Lys- 

Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (3tlX) 

Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu-Glu- 

Leu-Leu-Arg-Phe 
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Ala-Val-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 

Gl y-G 1 y-G 1 y-G ln-Leu-Va 1 -Thr-Glu-Va 1 -Thr- 

Lys-Lys-G 1 u-Asp-Ser-Cys-Gl n-Leu-Gl y-Tyr- 

Ser-A la-G 1 y-Pro-Cy s- I le-Al a-Phe-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-Met-Ala- 

Cy s -G 1 u-Thr-Phe-G 1 n-Ty r-G 1 y-G 1 y-Cy s -Me t - 

Gl y-Asn-G 1 y-Asn-Asn-Phe-Va 1 -Thr-Gl u-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

Ala-Cys-Asn-Leu-Pro-Ile-Val-Arg-Gly-Pro- 

Cys-Arg-A 1 a-Phe- II e-G i n-Leu-Tr p-Ala-Phe- 

Asp-Ala-Val-Lys-Gly-Lys-Cys-Val-Leu-Phe- 

Pro-Ty r-G 1 y-G 1 y-Cy s-G 1 n-G 1 y-Asn-G 1 y-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- C^TV) 

Ty r-C y s -G 1 y-Va 1 -Pro-G 1 y-As p-G 1 y-As p-G 1 u- 

G 1 u-Leu-Leu-Arg-Phe 

173- KT**K *©#+#X7X*-tfH#^#Rft*©i£HUT I 

ft»WK:ttff*J*x5;i* — tfK#-f*IMF»tt*<K ifl&Tl xio -«MEIT 
. t< (iK i feT5 xio - ,0 M£tT"C**4«U^f- Ktffl^SnS 

o 
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l^fflLT^nt^'J^f KT*S« J: Off* L< L< ii b*+ 

R»>, a^wifem (mmmtttia. TJi*ji<tm *£ttTt*T*>.u\, 
u v-toa^^Ks-frTw^nsttK^fc^Rwoff^'j^^f- k©b 

Mr* 0 SKDNAttstK ^iv*y5:i*scixov>m^(:**n*Tiy»jEM 

fcrt^^f-K^ (#J*.ii'iUl, VII. VIII *fciiitiii l«^7;;iE 
WttTZ *>©) £ELTtf<5# 'J K©7"5 yREH(C£<fc££l;3-&tf 

ft MS 7 K*$n ©9$, 5' fflfrS*M6*57 3 6 - 8 8 8 T*S 

tt*££E?iJ©£2IS-J§-7 6 6~7 8 0 ©g&*\ 
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ATCGCTTTCT TTCCT 

(I it& $ n/cigSE W £ 4DNA jWN* $ n 60 it IXT^ £ ft * # 'J ^7 f- 
K€-3- Kr-SDNAt UTIi, 0 3 71 SB 7 K^£ft5S£E?!l© 9 5' 
«fr£tt«*7 2 4 - 1 0 9 5TvT£ftS£gEJiJ©££#^7 6 6 -7 8 0 

ATCGCTTTCT TTCCT 

> 5 f ffil;^&tt£3^6 6 1 - 1 0 9 5 3 ft 3 ©£g$^ 7 6 6- 

7 8 0 

ATCGCTTTCT TTCCT 

tr g& £ ntzmmmm **rr s dna $ n s 0 

£S2?il£*rf £DNA, ztVlI -C/T^nS^'J^^f K£=>- KfSDNAt L 
Tli, S3 7!>Mia7(^$n^tgllie?lJCD?*. > 5* «fr£fi»*7 2 4 -7 
3 5T'^Sft*£gE?iJ£lrf *DNA, 5SVniT*3ft.5#'J ^^f- K*a- 
K-f SDNAiUTIi, m 3 ftMH 7 K,T^ftS££l2?iJ© -5 *k 5' ffl^^tt 
g#*l6 6 1 -7 3 5T^$n5igSE?lJ^W-r5DNA. SUIl T^£ft*** 
•J ^^f- K£=>- K-T* DNA tLTtt. 0 3 Tj^M 7 K;*;*ftS£$gS?iJ©9 
5* M^&tt£#*8 9 2- 1 0 9 5T:*$ftS£&E?l|£*rr.5DNA# 

ODNAi:ii> *ft^'ft±E©a3 7!jM[a7T#£$ft*£gB2^jK:fc^T, ± 
*^©DNAli. ±ElaT'#£2ftS£gB^?>J(r^^l*.T*©5 , 
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is X l}/ 1 tz 14 3 ' *JSirffig©--ojy ±©tgaa<ftlin ^titz ©T£> oTU 

£&E?iJT&oTt>J:t\, 

EflATGt£*<#tf fctt, *fc3" *«CftHn*n*iS»E^tLT{i, t*ifc=i 
K>t*5TAA, TAGfel/<liTGAHW^n«o 

r*«L*EW©5' 1*3' «1©T * yft^jKy^^f- 

K*3- KT-S^SE^J^ff l/T^TU^. 

DNA7^f^7'J -^cDNA^^f^ U-«JE*tmfcLT, ffltt^DNAOg 

»»L^DNA*aa«Br)ti3»«LT, y =*v-*£ a » 

DNA£fi£& («*lf, 3 8 1 AS. TZfyJ V'U it i/7.y-UXttM) *fflH 

aft^.DNAtt«^ffl^T*36W©DNA*»«^rfttLTIi, £££ 
cDNA7-f^7'J- M*DNA7^7*5'J-, *fett3C I XI«IV*C* 

snfcT $ ;siie^3- K-r*DNA«ttfni»tt»*w^«RS*ife 

„ Site-directed mutagenesis ir^"3> Kramer. W Nucleic Acid Res.. 12 
9441— 9456H, 1984*ffc J; tfKunkel. T.A.3?, Methods in Enzymology . 15 
4 367-382 H> 1987^#M) C R£$©&fl©#STtt»Efll©i«* 
D N A © Jtfll^ff 9 IffefrMTTs £ ft* e 

*56"8ttWifi©*«?Ky.^f-K*3- Kf*fi$EW**rSDNA 
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2> pUCl 8^ pUCl 9^©#S7 , 7X= P<?*-> A g t 1 0, A g t 

flfi j$ © & ©£>'3*tf' btlZo 

K*=J- KTSE*EW«©*»9I©*r8#U'<:/f- K©563L 
£&<:#5tt£SE*l£^a6W-f S 75 X U^^-*fctt77-'W^ 
-Hi:, #|gBJ!©DNA£#j£ Molecular Cloning . a laboratory m 

anual . Second edition T.Uaniatis HS> Cold Spring Harbor Laboratory > 
1989*0 jr«oT*A-T«Ct<cJ:OflF«r5Cfc3&<-e#*o 

A^W-T5-i:*1*»t-r*'<^^--C»!«E*$n/i»»teHl(*{wM«r5o 
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%mm&&mu ^fk^tf^Aifc, '^'^(Hanahan. 

D Techniques for Transformation of E.coli. In: DNA cloning vol \. Gl 
over. D. M. (ed.) 109-136 H> IRL press ^ 1985^) H®&fc©;££<rseoT 

m£MfatLzm®£m^%s&l*. ^7xdt'7X^ (Hinnen A. Pr 
oc. Natl. Acad. Sci. USA 75 , 1929-1933. 1978^. Cregg J. T. Hoi. Cell. Bio 
1.5. 3376-3385H. 1985SO , TJlti 'J XT* y& CItoh H. t£, J. Bacterid 
. 153. 163-168H. 1983*fO m<D'2i l mO?5m$:m^Z>Z tb<T'% Z> 0 

*%w®mw&&m\ xsttymttrnxv^f- vzmw&&MUz#&z-£ 

SKKii^ttJi. TE(a)-(c) ©IS*ff 9 c fc£#afc-r**:36"fl© 

(a) *369J©«8# K*=J- Kr*ifi*EW*Wr5DNA«-»5. 

(b) (a) "C»^nfcDNA^WrS5B^^^-TISi»J&^!riEft$ 

(c) R»K£»tt*«*LT, »^ns**tt^&*5gW©«rjS^»J^y^K 
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) rjfl^^j (.+#mz.tomm. 1976^, ®gm£) utr.tm 
»3ntf^*£i*K»Kte*tt*^ #»sn*»*i**©*HU:»frSJMrr 

^ft£^fr7 ~ y»E^£=i- h'-rSi^E*^' sui-c^n* 
£ffl^*c: fcKj^T. ^Df7- tf-f >t h'^-t LTWJBtf tfU^f- K© 

:tm« B ^of 7— eifl#»tt»tt©f ^ /KE^J<t^n©7 i y KE^l 
t©IHj:, lJEl±©7$y»3&<E*tiS*JictLTfcJ:i>. 

fcLTli. ±&LfcsC I £fcteiUXK*;*ft67 * /KEfl£*rr**369J©« 
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fc^^O^Kun i t z£ Ky-f >©fiii#tttt, UT I fc<fc tf*©&K u n 

i t za >©ffl«ioa$(i*i<iii*pijitt5o ttz, %m%zm^z> 

C tick 9, UTIfcJ;^©*Kun i t z M K > -f 
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sit, *%wz£v-mwmiz-tz>tz#>izmmm$:t>-oTm.*ji-tz, c l^lc 
nut, *mw<D-mmx$>*). zt\'bizxo^^ {i t iA/lhm ^ $tx6h(DX . 

1. 7*>-aT;U«fc?I3\ tftaiEM, 1989£, *l#f*5$#& 

2. ae^ft^nj*, its^ssjc^^ i98o^. mmn. 

3. I£fift7-a7A % 5*&ffcS$ % 1982^. m~&# 

4. Molecular Cloning, a laboratory manual. Second edition. T. Maniatis 

1989^ 3-/i,^^iJ>rA-A-.7*7hiJ- 

5. Methods in Enzymology , 65^ L Grossman ^M, 1980^, Academic Pre 
ss 

6. Methods in Enzymology „ 68#. R. Wu M, 1979^, Academic Press 

mmm 1 tr+Tjsii«-e©u t i osm. 

(1) UTI©cDNAO^D-i>jr 

J.F.Kaumeyer^(l<kt>f8^^n/iUTIcDNA ®i££@2yij (Nucl. Acids Res. 14( 
20). p7839-7850. 1986) O?^ 2 OGM > h \l9 — F J 4 -5®^c 

796 837 

• l GGTACATCCA TGGCCTGTGA GACTTTCCAG TACGGCGGCT GC 

1048 1089 

• ^-72 GAGTACTGCG GTGTCCCTGG TGATGGTGAT GAGGAGCTGC TG 
C0Se?lJ££KLT 0. 2#M FOD*7/. (7^5^ F^Vti/^fAX 

• ^i-^ttg) £ffi^T, ^'J^'^U^K^DNA^fig® (^5=^3 9 2 

£fi)tSttfc*'J=i*? ? K.«\ OPC *- h- 'J »y (T75>f K><-f *S/x 
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^T»»Lfc 0 *>£-©'<> K*<l.£ttfc 0 

Zti<b<D* 'J 3'? ? K*r- 32 P ATP X'MmmmLtzo mmu. lOOng 

©^-'J 3*? ^ U^-f- Kt4.6MBq©7- I2 P ATP L (*MfcT'l :5). T4 p 

oly nucleotide kinase (£S£fi) £ffl^T3f£Kt£ oT5l££-£€> c tK«fc 

(a) -ftx? U — — >jr 

t r-Bf&fcc DNA A g t 1 0 7-f77'J- (?o->x-, ?ttfi) ©7 7 - 
>>>££4.2 xio 5 pfu/nlfcfc*J:3KSMII*iK (lOOflU NaCl. lOmM MgSOi. 50mU 

Tris-HCl (pH7.5). 0.001* t*7f» T*RU -ecDIOO xz 1 i*«m*»« 
t^ig^LfcSL ii<&?££TB10 bottom agar7*L,- h (1.5X ager/TBlOftife, 0 
15cm) KM U 37 e CT'tt7 NMHK > + a<- h Lfc« 

E. coli C600hflflc£5ml L*ttKtt*U 3 7 'CT' 9 ISTO 
#b/c 0 :n*2L3M>i:dai/fc5 0 0ml TB 1 Ott!feC£SttSL 
. 3 7'CT—Bft^FSt/Co mmm<DG 0 0 n mtcfc tt$iBK€ffll% Uc'&mm L 
, OmM MgSO* *JS*mfc#&. 2 5ml©10mM 

MgSO, L (SKOD.oo =3 1. 2) „ OmM Mg 

SOi 7K^'?fiETOD,oo =2i:^ltlfflW;. 

T4 TCi:ftffl/fc 0 vx^-yi/- h^/c02 ft©> > (colony/plaque 
screen. -fa^OttS) £19S!L/.i 0 If Ztltc/ >7* U >£TB10 bottom agar7° 

v- h±T'37°c-%>r h u 7 T ->»©*(S€-iT-5fc. ;nt.oy> 

7'U>£0.5N7jCgfcffc-f h U^ATjcgifcl^ #fflfifcU T Ji t) 'JffliLt 
|5Jt£©&ff£&0iSLfcm. «ffiT'S{*glS^*L^o *©&, IN Tris-HCl 
gffift(pH7.5) i:gLT^U 2 xSSC &®ftT'J >XL/:, cn*££|g± 
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"CBH£Lfc&, 7*l/^-f 7*»J ^-f a >&$(2xSSC.2% SDS. 5xDenhardt' s 
soln.. 500/zg/ml yeast tRNA)*T60 c C4 t¥IS] 4 >+ a^- h U/c 0 

7*l/'W7*'J ? 4 if a y'&. / >7*U >£*Tfctt'<«y #7* 
□ -^•©^^^•ij 3 (2 xSSC. 2!l! SDS. 5xDenhardt's soln.. 

100 yg/ml yeast tRNA . *wmm$titz&7a-7**ttmtii*m&&to&W. 

*©&, y>!/U>£2 XSSC-25K SDS7K^^T^S20^ffl.2xSSC-2« SDStK^ 
ffiT'52°C20^. XSSC-2X SDS?K^?ST45r40^ri«fe^L^^ > 

(b) 

jlfeL^lOX^y h©top agarose ^fHlrt^LJR^ 0.5ml SMjgS&KA 
ft*ffl7!KSH^&, ?nn*;t,A£l *£!m;l4 C CC2.5 B*raStSLT7 r - : J 
©SSi^fcC/AoAio 7r-> ? &aj&©SK£l xio 7 pfu/mlt€£LT. SM 
xio 3 . 1 xio 3 . 5 xio* pfu/ml©3 SKir^f? Ltz 0 ZtlbZ? y 
-i^&ftfclOO /zl irfrffft^ftlOO x/1 ££ii£U 37-C20#R8>r 
-Hf; 0 3ml TB10 top agarosefcfiOiU ^a637 e CK#£LT*> WcTBlO botto 
magar7*U-h (09cm)<::MU 37 # C-Bfe>r h L/iirC^. 5 xio 

2 pfu/mKl^Lfcf&^TfelO'" 4 pfu/ml©7*7-:7#ag3ft^o fif^T, 
&©y ^^©tHiacii. £1-5 xio J vfu/taUZ&%Ltz&&&mLtzo 
-ft*? 'J --^iHltK* ^ >7*U>±T'37'C6 B#^7 r - S>©i(MB£fc 
4 *ClZ&&Ltc 0 J > Zf Is >£T tfOffig. £tf2 xSSC 
•J 7*l"W7*'j y>T-tf-i/3 y&itiE(2xSSC,2S SDS.5xDenhardt' s 

soln.. 100 xfg/ml yeast tRNA)^T60*C6 ^ffl-f > + a^- H/:. 
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8<i'W7U ?4-if-i/a >Lfc 0 XSSC-2X SDSTKSttT'M 

(c) =&*?y --y? 

5^7-^/I\MTH/Tiyi/- hC100/£l ftftt&/^Mt3ml TB10 top aga 
roset£iI£U ^ a637 Q CJC«S LTfcWrTBlO bottom agar^b- HrSJf L 

a. &c/2 xssc u >x**>c^-,fc« % •fv^jyy ym-i/ a yfem&m 

6 0°CT'2. 5B*iU >*^<-<- h L/Co x 

XSSC-2X SDS**«r$fil0^1B©tt^ -9-7>7-y^ ( 

(d) -9-y^D-^>r 

»&nfc7T-y?o->l6t*fr6:7T--S>DNA «HS U »^fc7 7 -i? 
DNA^IHRBIXEcoRI Jllfb&lXTtfn *«*UMtt £T-f>t>— home 
£*>Cttofc 0 «£:A,£:©:7t-s;?cj->(;o.5 -2kb ©;*:£ ££fco-f 

^>T-tf-->3 >£frl\ (J. F. Kaumeyer^. Nucl. Acids Res. 14(20), p 
7839-7850. 1986 ) K$6££ttTlr*<51. 2 ~1.3kb ©>T h£ *>o6 ?d- 
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>fr«s>cDNA£W0aJU PUC19 ©EcoRl Sift (I* 7* ? o y 7 Ltz a 

(e) ttSEWOttB 

[a-32p]dCTP ft+i/Si:«koT<giEM*«gLfc. Sfttt 

KliSequenase ver. 2(7 7 >T$!) & J; CH-DEAZA Sequenceing kit ver.2 

-ecDfeU, *#£ttfcUTIcDNA ©££E?>Jii, Kaumyer 5p©«£LTi^*E*iJ ( 
J. F. Kaumeyert£, Nucl. Acids Res. 14(20). p7844-7845. 1986) i±<IHl;T'£ 
ofc (03—07) o 

#~r\ #t>n^U-7 , ^D-^.>r«©^^> UT I .cDNAOittiEW^ 

®UT I c DNA©*** h<t 

SOfiMl (0 T»5n/i:UTIcDNA ©££B2?ll£&i* Z 6. ££§-*f66 
0 <4cDG«-C{Cg«|-r5Ci:TSf^lC*ilK^Aoro51HI-9--f hfrZibZ Z ki)<W 
BJU/c (£&#-5§-{i Kaumyer ^©^tr^ofc) 0 Aoro51HI^-T hji<4l;/:Ct 

iiC^^T^Cf^T'S)^ t%^bn/Cc UTI »gfcfE?l*441 

fr£/«C0147 7;;B*3-KbT^ 8 -£> 3^«fflUTI ©C*«T$y»tt 
£KLeul43-e£>0> Argl44£/c(iPheM5£feoE^J©#&&?8£3*lT^3# ( 
Hochstrasse K. H. Hoppe-Seyler' s Z. Phisiol. Chem. 365. pll23-1230. 1984 
) , Asnl47£C*«KfeoE^mf8&3ttTl^^ ftoTfcfc^X^ftKUTI 

fcfr£. Phel45£C)fcSST ^ JWHZtZZttzLtzo JK±OjSC« LTUTIcDN 
A CHI 8 > £DNA K^ti/XfAX- ^-f/Ottfi, model 
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392) TMUco £g£DNA Jl&ffi%fi<z mmmm %%^ lztti % . ^ 

-9-^^o-->r*No.7(D^5X^ Ktf 7f:tf$n5UT I c DN A 

*#£tt7tUTlcDNA £^£rDNA »rK-£pUC19 ©Sraal-EcoRl^tir-y-^? o-^> y 
Lfc(17/Bbel-ERU 19) 0 C ©H/Bbel-ERI £ *> t <:&£fiJcDNA ©&&«*£& 

a&K, #7/BbeI-ERI £BamHI fcitfEcoRI TJftffcU UTIcDNA ^^^DNA #r)t£ 
mWLtz, C^UTl cDNA©£&S^686 ft©Sau3AlT'ftirt:LTSau3A[-E 
coRfBrit^IiUtXL^o itz^ #7/BbeI-ERI ^UTI cDNAigg#^-645 &©Av 
alfcitfEcoRI TmitLT^? f-ttftZMWlt-, f#£n/.:iiliDNA ttfr&VG 
fi&DNA £g£U N^3- K0«?!>-«Sl^$n^^D->pUTI-N^»A: (0 1 0) 

o 

C*mz?-VTZ®1& OUT, C*=>-K<g«a^) ©g&£fcc*^ 
»CU H/Bbel-ERI ^UT I c DNA©££#^877 ttOPstlfe J: tfEcoRl 
ft LT UTIcDNA Oft^S»««£rDNA KtfvfcigflLfc. C*£UT I cDNA© 
*»^1089ti©Hhal^*ftLTPstI-HhaI Brfr^MUco #7/BbeI-ER 
I *PstI*fJ:CfUT'l cDNA©SI5#^ll46(4©Sina[T^rkLT^^^-gC^ 

$n/c^n->pUT[-C$-#/c (@l 1) 0 

pUTl-N£Pstl#HfcLTpUC19 **©Pstl*^ h fcUT I c DNAOttS 
S^877 ft©PstI*M h©f81©DNA Hrfr£HJRLfc 0 C ft £ P UT I -COPst I tf->f h 
<:««IU N*3-Kffl«&CfC*3-K««*<ttS$n/5:^n->pUTI N-C£ 
f&SLfc (0 1 2) o z<D7?zi K*Aor51HI-Stta[«fk-r«c:tKJ:*)3 , *ll 
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IRMJtOtf'J AEJlJ*<KJ*$tlfcUTIcDMA ^HSCt^i, 
(2) K p H H 3 1 0©m& (0 14) 

f+7l^i©M^7X; KT'6SpA0 8 0 7N mW¥2- 1 0 4 2 9 
0 (E P-A- 0344459) ) li, ? a - .=. > H:Ec oR I U\£& 

fto 0 cnicttlfc 3 MfcUTI cDNAMt57 , 7X; K 

PUT 1 N-C^Sma IftHfcLTC 1 P (calf intestine alkaline phosph 
atase:£MttS2) E c oR I U **JSU en 

-C^>h*-r> h-CJlE. col i HB 1 0 1 lt^7 X ~ 

KpUT 1 N-C/ER I fcffcfifcLfc (0 1 3) 0 ^OZf3Xl K£A o r 5 
1 H I.fc«fctfEc oR I TffiHfrrSC 3* IM§R««©#»; AKfljMfc 

£$n*:UT I cDNA^5:aTOc 

UT I ©SggiStiJ&ffl<r!BS2 l/fc*ttSUC 2 i/r+A,*-?* KKStlSLfcD 
NA (Chang C. N. ^. Mol. Cell. Biol 6. pl812-1819. 1986) *T--U> 
^LfcSK T4kinase»T'J>af[;U:, C©DNAIi^C5 ' 

*ec or i g^*^ 3- *m*¥m*mtzt*z£-?iz&ftztixiso, z 

*:£*Tjg|?#©codon usage K#oTH»©tt£EWi&S3'nT^S (0 1 
5#«&) o ife(^ PUTI N-C/ERI£Aor5 1HI RUE coRIT 
fSffcU U T I Sfc^ ££fr#J 0 . 4 kb©DNA«rtf£0iRLfc. Sfc*!:* 
:©DNAlrfrtt, 5' ©*«#*&SUT I©N*K#fcU SUC2^/-f 

HR«tt©sKU AE*iJ#&*£nTl>S 0 

5' «(rE c oR I &£SB<4£Wr£ J: ? Kl9S!L/c£Ji!tS U C 2 i> 
T^Htfc-?-* pUT 1 N-C/ER I £Ao r 5 1 H 1 fccktf E c oR It 
^fbtTff^n/ci^O. 4 k b©DNA$rH\ *& *bZfl~E coRlf8ftpA08 
0 7N©3o©DNA»rtf-£g£U $fcifl«(;::3>l?T> h-b* 

E. c o 1 i HB 1 0 1 ^»IEftL/r. #^n^RfEft*^t»«ft«iJ: 0^ 
KDNA£lHfiU #JI!lSliSt&2I#tf K A OX 1 ^ot-^- • SUC 2 
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KtpHH 3 1 0 (11 Oo 

(3) f£mfc©ftfi£fc«i:tf*©1±tt 

pHH310*a«^-*-r**HIS4±®iWHBi*StuI*-f hT'*M*rt:L^&, f 
+7l^« Pichia pastoris GTSU5t*£, -e©&fe(*©his4itf£i L &£g[to<: 
X7 io^5X h-jfcCCregg J. T.^. Mol. Cell. Biol. 5. P3376-3385. 1985) 

?#£>n/^Kfcft#£5ml ©YNB i&ifc(0.7* Yeast Nitrogen Base w/o Amino 
Acids. 25! dextrose) CilU 30°CT 2 Bfffll&#L /c„ Ctt£5inl 2 xYP-2* 
^'JH?a-;Hff*(2j; Yeast Extract. 4% Peptone. 2X glycerol) lz\0% 
, 30°CT'2 BH^#USi*^ii5i6^-ti-/co cn£g4>U2000rpm. 5 «fi) 
„ ?#£n/cM#£5ml ©YP-2S *9J-hVkM\% Yeast Extract. 2$ Peptone. 
2% methanol) KSSU JEK30*CT 5 BIMF v £Ufc. 
i££J££34>UlO0OOrpm. 5#. 4 *C) , «F#±fa£@JJR Lfc 0 

0<J2, 3Si5cO^(C«£oTM^L/c„ *©|£5U m±ffiimmU h ') >&1 

HJI0II2 Kun i t zl -f > 1 fc^tfKu n i t zS FVf > 2©&m& 
*t£ 

UT I «-*fi!ct§2o©Kun i tzIK^> (0 2) ©£* £ tf^-TRB 

i t zM >f > Hi. $*OKu ni tzSF7>f>l ©N^igd 217;; 
»*£tt*UT I ON^^f- h»$nfc^'J^f Y\ -Tttt>t>. A 1 a 
1-Arg7 7fr£tf*#y<7f- K (£"r\ N^^t^ KftJnKu n i t zl 

#Kuni t z!K^>M^7X; Kli. #T©J: 9 K LTftfiJt Ltz c 
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( 1 ) ftZLZTyXi KOfltft 

(D£ij5<DNA©ISS! 
Njfc^f- KttJjD Kuni t z ffi K / -f > U Kuni t zSF^>2^« 
K£t*ISr *fc&fc* irN^^f- KttflDK u n i tzMHV 
-f > 1 ©C*3- Kffi«£*H£Ji£DNA (12 1 6) fciC^Kun i t zlhV 
-f >2©N*3- K««*»7^lSDNA (017) £iH&L/c 0 N^^^ K 
ttftlKu n i t zSF7>f>l ©C^n- K«*telSDN Alis 5' (IP s t I 
3' i:EcoRIS^*9m, fc^Kfcita K >£t9:tf^flti£ t 
Lfco Ku n i t 'zfi K>-f > 20N*3- FWSDNAIi, SUC 2 
^t3*rfS5' £¥-fc*S£, 3' CApa]tt^**»o»ii:Lfc, t 
fc. l «* 0 t = y a©Sflrt£ ucKW*KttlR**S p h I gptt*<|ij 

S^nSCt^^ UT I c DNA©£&#^9 0 2 (S 6#M) OC^ACS 
Il/: 0 d©*rfcK:»tt£ttfcSp h ISBttli, Kuni tziK^>l .fcK 
unit zl Ky>C > 2 t©ff3*£^Ku n i t zSK>^>2©N*3- K« 

(T^7-f K^Vt->XfAX • v> + *f=A 3 9 2) fcffl^Tffofco 

(2)N*^^f- KttiDKun i tzIKHVl ©££^? *-©Sifi (N*^? 
f- KttJjnKu n i t zfflKy-f > 1 : UT I cDNA©££#*t6 6 1-891 

mmm 1(2) -c^i/cphh 3 1 o&m®.mmE c or i s t 1 m 

ffcU (SUC 2 ^T^H-N^^f- KftlJflKu n i t zSK>^> 1 MM 
^tfttfr^WOffiU/w. 9 C/TtN^^^f KMKu n 

i t zfihV-f > 1 ©C^3- Kffl«<l»£Lfc£«DNAfc£CpUC 1 9© 
EcoR ISB&dS&U £JfcfiN*^:/f-KttillKun i t zfihV-T>lit 

frF-a-? h (B 1 8#JB) *lfi8Lfc:/5*$ KpHH 3 0 5 (0 1 9 
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)o :©pHH 3 0 5 ^EcoRI m<t LT?# ^n/citfc^f a-- y h£p AO 8 

0 7N©E c oR I SBftKlfAU N*^^ Kit JDK u n i t zSK^>l 

KpHH 3 1 3£ttfi!cl<*: (0 2 0) o 
®Kuni t zl Ky << >2©fSS<?*-©5Sfi (Kun i t zIK^>2 
: UT I c DNAOHltf 8 9 2 - 1 0 9 5. 0 3 7!>^B 7 #BQ 

£f£0U (2) T*«IU:pUTl N- C/E R I £*JRB*A p a I Rtf 
Ec oR IfciftU Kun i t z S K> >f > 2 t»iiitfc^DN ABffrfcftfco C 
©WT>ftSl 0C$tKun i t zfiK.^-f >2©N*3- KH#K**l£Urt:£ 
JifcDNAtt£tfC£JdcSUC 2 ^^t^itWt^pUC 1 9©E c oR I SB 14 
K*fcU #&MKun i t zSKH>2«1e^-7 h (0 1 8#bs) £fc 
^L/:^X; KpHH 3 0 6 *ntc (02 1) a ;©pHH 3 0 6^Ec oR 

1 fg{tLT#£tt/citfE^i--/ h£p AO 8 0 7 N©E c o R I SCftKSUL 
> Kun i t zIK/^>2M^7^; KpHH 3 1 4 fcftfiSLfc (0 2 2) 

o 

(2) 3g&t*©ftj£fc«ktf*©&tt 

(l)-Cftfi£LfcN^:^ KttflUKun i t z£KV>C> 1 ©363^7* S K 
pHH3 1 3, Kun i t z S ■< > 2 016^^7 X $ KpHH 3 1 4£S t 
u I iM KT&tt{tL/i&, §IJfc0*J 1 tPI*(itf+TM»# GTS115t*£J£»£ 

f#£;ft/cff>KfE&{*£5ml ©YNB i&«!i:ttIL, 30'CT' 2 B Rfl*Sr* Lfco Cft 
£5ml 2xYP-2* 7 U -tr a-yUfrJfemoX tiSSL30 o CTl B##L^&. 
2XKtt£«k?C;<*y-;t/£&fiDU !KC30 0 CT'3 BEI##L*: 0 

i&#&£a>l>Ul0O00rpm. 5#. 4 *C) „ '& £nfc**±»Kol,*T. ###J 

Ffl^&^P^fco *©££> N^7> K ft SDK unitzSK'yW>l5ia 
«c©«P*±»{i^-rnfeia#l/4-^o/c 0 -Hun i t z S K ^ > 2 
©i&#±?f liSf^tt K 'J 7i/>lfl#i£1££^-f <b*K> WW*^b h#*i* 
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N^T'f- KfllBKu n i tzfiK^>l ®C*?- K««Jio^TI*£ 
BfcDNACDgi&X-KfflWcP s t I h#jWffl"C*. Kun i t ziF7^ 

*fcN3fc*7f- KftiOKu n i t zS K>-f > 1 MfcLfcpH 
H 3 0 5. Kun i t zM >T > 2 * MsLfcpHHS 0 6 1*, 
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mmmz nmrn i -e&fc+i&iSkz.iz&^Tft&.itzUT i cwt> intac 

t - r UT I t^o) S^»J2TSfc^iagl^(: e koTML/cUT I OK 
uni tz!F7>f>2 (&T> r D 2 t^o) © h>7PMf ±i^b£D<S 

I n t a c t - r UT I it£g|-eig#±?f ti, 1 OkD*-; h ©IW£jg]g(F 
iltron OMEGA 10K MINISETTE 75 SQ FT)T^j 1 OfgdjglitU 50mM Tris. 20mM 
CaCU ttfefc (pH8.0)£ffl^T2§#TL/c o r D 2 it£&§©*&£i:r£l*, j&jg 
Jg20mMi cCaCh £8&;&D&> lN-NaOH T'pH8. 0 KlBSUco C©t8g& 
£ Anhydrotrypsin-Agarose *7i.( 0 1x3. 5cm)ir^Jn U #>K*Ij#£50niM T 
ris. 20mM CaCh .0.5M NaClTft#& N W%Wft£0.2H HC1. 0.2M NaCl T'fcaj 
-f <5C <bc:<k9 I n t a c t - r UT I r D 2 ©ft£»£*T ofc 0 £Stj®# 

(i. I n t a c t-rUTI Co^Tli^a*T+^3ff L-b> h 'J^U -,710 
TgJft&. r D 2Kot,>TliO. IN NaOH T'pH8 ttiSdtSg L-t > h 'J 71/ 

7^3T'g«[i, -S-ft^ti-80 'CJCfffrb/Co *7A^©g§3!ni*liUT I ^<ffi ( 
HJ 7S/>M£H3u #^#J2) t LT7. 700-12. OOOu T£>9, PassIi#-^©7£ 
t±©#fr(i I n t a c t - r UT I T1.0-1.7JS, r D 2 "CIO. 8-16. 2%Xh -> fc 0 
t>-f*l*> 54. 6-67. TOI&gB fc 0 tf*>\ ficfi^O^IUT I li 
> #INJ¥5 - 9 2 0 0 ^$g{llE«SS©^|i^oT^Ii!t/co ^1UT 
I 6* K>-f > 2 teHochstrassert|©&£ CHoppe-Seyler' s Z. Physiol, chem. 
364. pi 689-1 696. (1983) ) ^^SUT I ^ h »J 7^>TK^^H? LT 

( 2 ) &#©#W 
0SDS-PAGE 

mStfc I n t a c t - r UT I &tf r D 2 £Laenunli H©£&<:r£l;TS D 
S - P A G E KrfN**:,, I n t a c t - r UT I ©3 ?o->M\ l^fil©^©^- 
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tf^o/co SfcrD202?D->i:o^T^iT*,it, I n t a c t - r U 
T I Tli21.3kDK K£^U 43kDTO(l^a- K4\ 19. 4kDd > * - 

y^v-f K^Ufco r D 2 T*(i7. 3kD K£;fU ^**MU 

T I fi*©Kun i t z ShV-f >2 t^Uflcftffim-afc, 

Hfi I n t a c t - r UT I&tf r D 2 llo^T^ata* n v Fr57>( - 
:XV-G 3 0 0 0 SWXL. Sffltt: 0. 1M ||i|t^')-)i-0 
. 3M NaCl, pH6. 5 % 1y 9 v K^Xf- A&ffi) ->/c 

o H28i:l nt ac t-rUTI©HPLC-GPC/^->4, 0 2 4 K r 
D2tDHPLG-GPC^^->**r e 
<2)N*«7SyME*lf5Hfr 

I n t a c t - r UT I ^D->oSDS-PAGETBft6ft4 3*0^> 
KtrD2©7.3kD ©'<>Ki:ol^ N**T * y »Rj|a«r£fTo/=o &* 

£S 1 C/Tto 

Si 

r OTI &tf TD2©N *JgT $ 



rUTI 43kD A-V-L-P-Q-B-B-B-G-S- 



21. 3kD 



A-V-L-P-Q-E-E-E-G-S- 
B-O-S-C )-Q-L-G-Y-S- 



19. 4kD 



r D2 



T-V-A-A-C )-N-L-P-I-V- 
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m 1 izmLtz&W;*^ ^SUT I <D-fcm&tm>hL&t>itZt. I n t a 
c t - r UT 1 ©43kD£21.3kD(iT S BtK^ili^^STfeO. 19. 4kD(i 
N^SflH©223BIS^fflUTl^C t*«^ofco l/:rD2 ficDNA©i£ff £ 

0, 78*T$y»£t»©E?!lT**SCt^SIBSn/ro 

<DK i fit©fflO£ 

fits Intac t-rUTItrD2©^7->- FU^i/>Scft FJf^X7 
tt*>\ K i fioitli, TE©:£ttK«-9jfc 0 

®£2 S©SSTS§JnL 4 0 5 nm©®*a*«ttWKiWJeu SlCtaiaK** 
f*£flfc*S*^S>Dixon Zfrt y h £ /cliEasson-Stedman^o y h CJ.G. Bi 
eth Bull, europ. Physiopath. resp 1980. 16(suppl. )tz& 0 K i W&j£abtz 0 g 
l£*©S®&li. 0. 1M Tris. lOoM CaCU . 0. h >X-100 rt^tt-SJgffi 
(PH8.0 ) (JKT. «f«Atl^) £U MliHJ S-2222 ( 

k a b i ttfi) , »»fi*x5X^— tftcliS-2484 (k a b i itS) £fflWc c 
Etfc&ffcti. Tie©ii0T'$>-So 

^ h »jyi/>li2 OmM CaCli. 0. 1 96 h 5-f h >X - 1 0 0 
mmipHZ. 0)T'6. 3 x l O-'UiZ^mLtZo S»>>->hiJ^>»20 
/£ 1 C IWftATl O-'-l O-'MlcaArM^RLfcUT I &ft 8 0 # 1 £ 
S0;t> KK«littA£2 2 0 1 *fcl*3 1 0 /£ IJOilfc. 2 5 'CT 1 0 #R8E 
*Kl£*C 5mMK3K«7k<C*»LA:S- 2 2 2 2 * 1 2 0 u 1 * fctt 3 
0 u 1 ira*. 4 0 5 nm©«*K*«l*Wi-M;eLfco 

ff«t>*X7^^-tflt, 20mM CaCl 2 > 0. 1 *> h 5 -f h >X - 1 0 
0£#t/l 0mMK®gffi$ (pH4. 5, #T«IittB t^S) T'5 x 1 0" s 
MKtfflbfco #*Ufcfff'**x5**--tftt2 8ffiftA£ffll>T 1 

0- s -l O-'Moa^gSl^UUT I^S 0/z l£tni>u JgK&ffifcA 
^2 4 0 //l £tz[±2 9 0 // 1 £ftl;i/c 0 ;©8^«$2 5 °CT 1 0 £ HI EE 3 
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tffcSU #5lDfSi:4mMC2 5%DMSO/^g7k(lj§S|L/-S- 2 4 8 4 £ 
100/£li/cli50^1 &tax. s 4 0 5 nmOMI^ftcitl^ 

Dixon ^d<> H: «£5fe^£^2 Easson-Stedman7*n ? hiz 
3 fi^-To 

312 

fitfir OTI r D20S5IB#SS 









Ki (M) 


r OTI 


?u- 


>9-2 
>9-7 
>9-8 


1.2 x 10" 11 

1.3 x lO" 11 
1.5 xlO" 11 


r D2 


D2-3 
D2-5 




4.5 x 1<T M 
6.7 x 10" 11 








1.0 xlO -11 
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S3 





mSr UTf 


t r D2©SI3SB1 










K 


i CM) 












-fcf 


r UTI 


?n->9-2 


3.1 x 10" 10 


1.0 x 10 






?n->9-7 


3.2 x 10" 10 


6.8 x 10 


-T 




^n->9-8 


3.8 x 10" 19 


1.0 x 10 


-J 


r D2 


D2-3 


4.5 x 10"' 1 


8.5 x 10 


-7 




D2-5 


1.7 x 10" ,fl 


6.2 x 10 


-7 






2.1 x 10"' 4 


3. 6 x 10 


- 1 



*2*iJ:Cf*3(r^LfcJ:^C % K ifcli, h U ~7>>ELgiz$l LTIi I n t 
act-rUTK rD2 ttl^iSUT I ir^Otti^Cc <tC5^» 
tfMFTtt, I n t a c t - r UT I T'li^SUT I KJt^T 
2~3^--^-K i MtfBj&N-afco L^fe-jRirKun i tzSK 

2&Intact-rUTI irHiftoatfitt^o; bfi<t>fr^tz 0 ft is* 
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mam a ft^suTi cep i -ut d %.u*<D¥*Tmm&%%.%(D<m 

(1) Kuni tzIF7-f>l i&fc? ©&£ 

UTICKun i tzfihV-r>107; J KE?iJ©-SB£&£ Uc&£MU 
T I ^BLfc, 3fe$li. Kuni tzIF^Vl ©gtt»ft£*£MB« (Me 
t-Gly-Met-Thr-Ser)^-(I le-Ala-Phe-Phe-Pro) Kglfc-f £ C t II £ o T*t o fc„ 

g&li, U.S.E. mutagenesis kit (7 7 '>T*tS!) £BH>/csite directe 
d mutagenesis £K<fc9*T-? A: e «y MlSSfl-SttfcT'n 

H»J2T'fFfi!cb/cpHH305±(I^*n^Ku n i t zffiKy-f > 1 ilfc^lipU 
C19 ©lacZ&fK^fe^fitiSfaiKJf A£ftTl^£o *:T» mutagenic pr 
imerli*? h ©selection primer tP— 8LLC#£f £ <fc 0 <c£8:frL/Cc mutage 
nic primer©BE^9^-S 2 5 t:^t c SSiR L/zmutagenic primer© 5' ^Jfio£T4ki 
naseT'U >WMtL* fry h©7*n h n — A-dflSoTsite directed mutagenesis 

selection primer £ LTSspl/StuI selection primer (7 

©W«A$n/:Ku n i tz!K>-f> 1 itfE^fift L/S7*7 X S K£pT 
K325£Lfc„ 

(2) &£ut iae^f- cep i - ut iae^) b<t 

#£ftfcpTK325£EcoRl J:CfPstir«flS LT 3 ' fcHfcfcl^fcN*'*:/?' K 
fl-JDftSKun i t zfShV-f >l«e^»r>f-*IIIiRUc. fcKpHH306£Sphlfc 
£tf EcoRIT^fbtT5' a*^'fcKun i t zl hV << > 2 itfe^BSK-* 
HJiRLZ-o tLTKuni tzlK^>l ±<DPstI1f-r hfriKun i t zi 
K>-f >2±<DSphI1M MBH::«Mi*-**JdcDNA*HSl/fc 0 Cft£3:giEc 
oRl «KfcbfcpUC19 fc£*8U gtt©5fc£UTl (Epl-UTI 
&UfcpTK332£f»fc. 

4 5 



WO 96/03503 



PCT/JP95/01449 



(3) tr*T*#56S^7^^ K©m* 

pTK332£EcoRI mit LT» £ftfc£i&Sefe$UTI «fc^J--^ h^ssa^* 
S KpA0807N ©EcoRl +r-f K-i§*£ U Epl-UTl ll^X - KpHH334£ftfft L 
f; (12 6), 

(4) £8t*©f*J£fc<fctf*©1*tt 

Epl-UTI KpHH334*«RB*StuIT»<fcL, HJIflJ 1 * «k 2 t 

1 ©2 xYP-2%r»J -tra-;u^itfj{C10%a[®L30*CT2 H^^S^. ^SS4 96 

tact-rUTI iZit^X t h#+Jfci7X*-tf|S«Si£©iiS#IS^T&ofc 0 
( 5 ) Epl-UTI ©Bft*F*±»fr 

^iS3 7 0 0ml^4 , CT7 0 0flrpm > 3 O^W (TOMY Nol 
7 Rotor)Si>», ff^nfc±I*0. 4 5//mI (MIL.LIPAK 8 
200iU*T-MPHL20CA3) T'«S&. 1 0 kD*7 h ©Rtt&iSlg 
(FILTRON MINISETTE™ OS 0 1 0C0-1) T7 5 0ml i: 
mtfcUzo 0. 4 5 ^miiifi^OtlliOUT IAffl*2 5. 6u/mlt 
**K »*«F#±»I*9 9. 2u/mlT*ofc.ll«J:»i:, 2 0 

mMtt£&£?izC a C 1 , &$3n2U 1 N-N a 0 HTp H 8 . OJlKfiUfc 
o C©ISi2jK€-Anhydrotrypsin-Agarose*7 A (#2. 0x2. 2 cm) CjSftl 
L#iR*®#£5 0mM Tris, 2 OmM C a C 1 , ( p H 8 . 

0)SCf50mM Tris. 2 OmM CaCh , 25 OmM OXTi 
y>it*«(pH8. 0) T+£8fc»ft, »»H£*0. 2N HC1. 0. 
2M N a C 1 T'igffl Ltz a teitimft* 5 0 mM Tris, 20 mM CaC 
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1 2 #*T8ffl[ (PH8. 0) «c^b-tr> F'i^U-^l 0 "Cfitt LtlS^t L 
/Co ^S D D o©UT I *fl6tt2 1 6 0u/mlT*O, * 5 AgsfiO;*]{ffiK*t-f -50 
JR^Ii5 0. 1 96T't>->tz 0 

f(IKfD0SDS*«*»^^-^li» 20. 9 kDC£'<> K£^U 17. 
UDCv-ft-z^K^U. 2 0. 9 kDliTS yBEflUb^ft^MT 
17. 1 kDiiNW2 27;;imtTfc*), t/:, ^fn©» 

(6) ftSSEp 1 -UT I ©f£tt£» 
©tSfiE p 1 - UT 1 ©g|3£Pfi#$lM£& (K i ) 

mSEp 1 - UT Ch 'jy->> <f v>. tt>)^7X;>^ 

*I*x-7X*— fe*) KS*-f5K i ffl^TEO^IlSeoTiM£t/Co 

«*©gg©Ep 1 - UT \&fcb&%t&2VCTl0frfSif!ifc£-$tz'&^ 
£2 SOgjgT-^ttl U 4 0 5 nmOlR3feK*3it*Wlcail3tU 5t£l3)i&K£*a6 
/c„ #£n/c*££fr£Dixon h * /cliLirieweaver-Burk ■© 2 &:/a y Mi 

J; OK imz#.ibtz 0 E£*<Z>a«tttta»»A*JIH,\ £5Sli h U 7i/ >iz\t 
S-2222 (k a b i ttS!) , #*3$X7**~l?KttS-2484 (k a b i ttS) „ 
^7X; XCIi S-2251 (m-fb^mo D otti5!) *H^fc 0 

W h »jy->>li2 OmM CaClj. 0. 1 K h >X- 1 0 0 , p 
H3. 0T6. 3x 1 O-'MJiftRl/fc. aK^">h»J^^>*2 0 1^ « 
iSATl O-'-l 0- 9 MK«*£K3&i?L/cUT I&ft8 0 // 1 £1®^ Ii: 
a&ttA&2 2 0 At 1 *fct*3 1 0 1 i0*.fc o 2 5*CT 1 OftMfcfc'ik. &5 
l£«C5mMK«S*K*»LfcS- 2 2 2 2£1 2 0/z l^fcliS 0 * 1 JjD*. 
. 4 0 5 nmOfRitK^WWlwjH^Lfco 

h h h »J?->>li2 OmM CaCl,. 0. 1 H h 5 4 h >X - 1 0 0 £W 
«tt (pH3. 0) T'l x 1 0- 7 M(I*^L/Co Sgb h h'J^>>^2 0 u 1 
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, W.^&tifoA%2 2 o u i */:ii3 \ ou\ nax.tz 0 :nbU^-> h 'Jt* 

#+3$x5X*— trli % O-'MllftflLfc, 3&S?Ucx5x 

fe*tt2 0 ju 1 $£8jj&AT 1 <T«- 1 O-'MirS^jRKir^LfcUT I 
^8 0^1 $fiOX.s ?Ktt*ttA«:2 4 0 ^1 *fc{*2 9 0 u 1 £JjD*.fc 0 2 
5°CT1 oaifflKE&SK 4 mMK 2 5 SKDMS 0/j£S*(:fc*? U:: 

S - 2 4 8 4 £ 1 0 0f/U/:IJ50)[/l ^rJDX. 4 0 5 nm©i»3tS^lgW 

^7^; ^BT8 x 1 O-'MirftflL/Co tfflLfc??** >&4 
0/ilC, SSSAt 1 0" 5 ~ 1 O-'M^ft^aiKllftRLfcUT 1 8 0 // 
1 fctnx.. icmA 1 8 0 /z 1 ^-JD^/Co 2 5'CT 1 0 &SCS 
fii:, 5mM*/cli2. 5 mM(C^a7jclC^j|? L/cS - 2 2 5 1 * 1 0 0 u 1 ta 
^ 4 0 5 nm©»3fc««ltt9CiH£Lfco 

S4 CttSEp 1 -UT I ©K H*KilMJ&Lfc I n t a c t - r UT 

I &tf3^MUT I ©ffit^K^Lfco S4*K *^IEU:ttlt Lineweaver-B 
urk 0 2l>!^»; Mc<koT*i^ *©f6©<t(*, Dixon zfa v He «k oT*a6 
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4 



mm 




F$K/&» (K i : 


nM) 




Intact-rUTl 


Epl-UTl 




0.21 


0.31 


0.38 




3.9* 


6.3' 


6.4* 


^77; y (h h) 


770 


460 


600 




3.6 


1000 


0.57 



Hf* >K*tLT(*, K i&li^SSUT K 

Intact-rUTItEpl -UT I tX\tliimmomtzr>tz(Dlzti U 
FI#7£t£#Ku n i tzSh7>f>l Kt§E-f 5 tf ^n^JffJli? X * 
KStUTIiKu n i t zS h' / 4 > 1 <DJ£1£*4>C»££ff^E p 1 -UT I 
l*3t£*SUT I <fc 0 Intact-rUTI<£Ok4*-y-K 

^®^ATf&f?$n/iEp 1 - UT I«« (2 x l 0-M) S^SUT I 
£ft ( 1 x l 0- 6 M) &8 0 n 1 II, SS&AT3 3. 3mM^«il. 6 7 Mi 
■CS^c3{g^U/;^ d-7 ^ >T (i-t}7jTX91t$D 1 2 0 1 SsJm 

U MT1 0 tragic: ^-fr/co £££ft<::;kK&8?L/.: 1 0 OmM© 

L-y^^-V (f-*^>r-rX^ttS2) *1 2 0 1 8&tl0 LT£fc**ifc U tt 
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ffi$Bli*gfi?U/c$?*I£i5>;^--tf (5xio -«M) £ 2 0 jcz 1 SSfiD LT 2 5 
°CT1 OSHBIStfrS-tffco 2 5 96DMSOJ:S»Lfc4mM 

©S-2484 (kabittS) £ 1 2 0 // 1 gsjjo USCo^iig^^^SIt ( 4 0 5 nm 
) TMELfco 

112 711. ?o5; >TKJ:oT®Kb£n^E p 1 -UT IStf^&MUT I 
©t tf|fi#jzS*-rS»»^^U/Co 02 TflztoUzmfflfL 

B#©£lSflJji$K©&4>©HI£ (»)' tLfct#, S ^Tft&fcJ >hh"^ 

-©EW(Cit-r*, ^ >TWt<t4>t fcr*-©M$©«.£ (96) £tf 

UTt>5 0 a 2 7 c:^l,fc«fc9K N n ? 1 >T®8S^l! < f <5 t 

s Ovv I r/TKffcKJ^TEfcfctD^&SUT 1 Tliff*3E*X7X*--t?IM 
iStkWSTLfcOKaf LT. Ep 1 - UT I TliRffiSjgttfcffiT U£*^ fc 0 

T, ^SUT K Intact-rUTI tf^H© h <J 

**SUT I KJt^T 1 Intact-rUTI Kit^T 4 y-tf 

Ep 1 - UT I IJ, Rfl*O^SUT 1 ON*i*N^3 6ft (H5#es.) © 
yft->^VD-fi/>i:, JRfc*®*«HHUT I©N**^t)3 8ft (05 

mz at-r * mn&±tmw <* n -5 0 

KKKft^SC£#&£>ftT^.£a<, 0 2 7 JC** «fc 9 KE p 1 - UT 
P 1 -UT Hi. ££LTflUB*-SCt#S8#$tt* 0 
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mmms N*ig2 i r = ^mx^^mur i (utf, e p i - d 2 1 ti^ 

( 1 ) Ep 1 - d 2 1 aw^t-y Kb 

H»J4T'#£ft/cpTK 3 3 2 £E c o 5 2 I StfE c oR I tT'tfKtU 
^f^-DNAOEcoRI BiK-iyi:Kun i t zSS Ky-f > 1 ©N5fcigffld(- 

Eco521-EcoR I ttfrfcfcigiR Lfc„ 
SUC 2 i'T'-fvUiH 1 5 K^Lfc£j£DNA£fl6JB L/c 0 ^/:Ku n i t z 

bEco52 It^ M:T'0®«li, zn«r«a-r5^*DNA****->A:P 
vullt-f h£f8&£-£TISgL/c (0 2 8) o :nb4f^U Ep 1 - 
d 2 1 fijEM^l/;^7X; K p H H 3 3 6 £ffr£L/c (02 9) 0 

(2) tf^T^»#l6m^5^^ KOflFJfc 

( 1) Tibn/:pHH 3 3 6£Ec oR I S<CLT# ^tl/iE p 1 - d 2 1 
»fc-y-£S6S:/5* i Kp AO 8 0 7 NCDE coRI1f>f MiaftU fg3,:/5 
*S K p H H 3 3 9£f£fiSLfc (0 3 0 ) e 

(3) »S»<DftJ£*?*t;*<Dtttt 

Ep 1 - d 2 K p H H 3 3 9 ^«flK»^S t u ITfSffcU H 

W&*lA:»JflE*»*5iDlYNBJ*ifiJr*«U 30*CT 2 Bffli&fcU^ -tl^Sm 
1 CD 2xYP-296 ^'JH?o-^i|FJtC10«tt«U30lC"C2Hiai**a. &g£4*> 

( 4 ) E p 1 - d 2 1 <Dm®%£±.fcfr £®fcSS! 

*t±j»2 0 0 0 ml«4tT9 0 0 0 TPm, 3 0^(81 (TOMY No 9 
Rotor) airffc. #t»n/c±^^0. 4 5 /zmJg (MILLI PAK" 2 0 
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0 i 'J t'7-MPHL 2 0CA3) -CMLfco MfcZ 1 0 kD# y h©fiBftaS 
«R(FILTR0N M1N1SETTE™ OSO 1 0C0 1) Tl 00m 

1 Kg*S&> 5 0 mM Tr i s, 20mM CaCl, fr£tt<5&& (p H 8 
. 0) 1 0 HzMLxmmLtzo jRttfc©«±it©UT 3 u/m 1 
T-^o/co 3flr&©g*fc*t#±^£> Anhydrotrypsin-Agarose*^ A (0 2. 0 
x2. 2 cm) ligslin L#iKJt®#£ 5 OmM Tris, 20 mM CaCl 

2 ( P H 8 . 0) Stf50mM Tris. 20mM CaCh, 2 
5 0mM^>XT = iJyttmfo (pH8. 0) T'-f-#gfc#&. ©iflitf^O. 
2N HC1. 0. 2M Na C 1 M*«T*aj Ufe 0 SUJS^tiKeTk^ffl 
^ratf t-tr> h 'J^l/^l 0T'g^LmSD a o<!:U/io fffi!n a D ©UT I ^Jtfli 
2 4 4 0 u/m 1 Tk-otCo 

m»£©SDSmfU*i&''* 17. 7 kD<ri^<> K£tfL/c 0 Ztz 

( 5 ) *SS2E p 1 - d 2 1 ©&t*#*r 
(DlfSE p 1 - d 2 1 ®8*IBlFftlt£ft (K i ) 

ftfSEp 1 - d 2 1 <D&mm% thV7i/> CV>, k F) , t h^^^i > 

3* ©Jg£©E p 1 - d 2 1 &Kbm%tZ*ft*'n25VX']0ft!Bl&fc&. & 
WZ2 S©8£"Ci£2BL 4 0 5 nm!Sft£&£ttft(::JU£U 
fcc »«pftfcfl!l£l£l£<J:(K Easson-Stedmanyu h CJ.G.Bieth Bull.europ. 
Physiopath.resp 1980. 16(suppl.) 183-195) . Dixon rfu y h £ /cfiLineweab 
er-Burk ©2&^o y Mi <k 0 K i fc 0 £l£;£©gSfci: LT£®fcA 

SfcSKttHJ:/ S-2222 (Kabittfi) . fff *x5X^- tfKtt 
S-2484 (KabittK) . 75* S >ir(iS-2251 (*-<fc»fitfcl!) £ffli^o 

h U 7/>li2 OmM CaCU. 0. 1 % V ?4 h >X - 1 0 0 
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&&(pH3. 0) T'6. 3x] 0"Mi:ft«lfcc i/ V 'J 7 > 2 0 

1 a«»ATl 0" e ~l O-'MKH^ftKftfcLfcEp 1 - d 2 1 &tt 8 

0 p. 1 ^flDX.. !Eir«ll«A«-2 2 0 u 1 *fcli3 1 0 u 1 SD*.fc 0 2 5 *CT 1 
O^HRl&a. ^SlEjKlw, 5mM(C3KS*K»l?UfcS- 2 2 2 2 £ 1 2 0 /z 

1 *fcl*3 0 // 1 4 0 5 nm©8ftS*gUfit^l/fc. 

t h h 'jy>Xi2 OmM CaCl 5 , 0. 1 % h v4 V >X - 1 0 0 
(pH 3. 0) tl x 1 0- 7 M(C^f?t/c o iil£t h h ij^>>^2 0 u 1 
<i> SffiftATl O-'-l O^MJca^SKf&ftUrEp l-d21^ftB0jB 
1 £tO;U 5<:|g®&A£2 2 0 1 */cti3 1 0 // 1 ftl*.fco lft£*±E* 

tf«2 0 u 1 K> «i*ATl 0" 5 ~1 O-'Mca^rgSC^L^ 
Epl-d2lM80yl £SD>U 8««EA£2J 0 u 1 *fcl*2 9 0 u 1 «■ 
JpiLfco 2 5°CT1 O^mglt^ S-Sl&fcK. 4mMK2 5HDMSOV/M 
TktC&jgLfcS - 2 4 8 4 ^1 0 0 # 1 5 Ofil £fi0x.. 4 0 5 nmCl 

^57; ^I1I8T8 x 1 O-'MKfctfLfco i&tfLfc:/?** >&4 
0 ^ 1 c, &»il£AT' 1 0' 5 ^ 1 0-'M(wS^gglI^t/iEp 1 - d 2 1 tk 
{* 8 0 /* 1 £i0 *L lEirttifift A 1 8 0 1 £ln*fco 2 5 *CT 1 0 #fffl££& 
> =S-SMfl5mM^/wli2. 5mMJw^S7k<c»PL^S - 2 2 5 1 £ 1 0 0 
u 1 tjn*.> 4 0 5 nm©^K^iSI^Wl^8l!ISb/:o 

^— (c^r-smsE p i - d 2 1 ©k i iEoaa^ffTTratn-M 

tU:Intact-rUTK ^SUT I&tfEp 1 -UTlOKitt* 
KtfL/co ^5*. * 1 £EL/-C£liEasson-Stedman7n K *2^"£lfctt 
(i. Lineweaver-Burk 02^d 7 hciot^ *©ffe©ifiliDixon 7a > y 
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B*ffl£ttK£ft (K i : nM) 

mm ■ 

^SUTI Intact-rUTI Epl-UTl Epl-d21 



V')Zf-y> (Oi/) 0.010" 0.015" 0.015" 0.0094 " 



F'J^->> (th) 3.9 ' 2 6.3 42 6.4 * 2 0.79 * 2 



-fv^ly (th) 770 460 600 990 



ay^i^X*--** 3.6 1000 0.145 0.093 



jftxi:iotMlfcUTI (Intact-rUTK Epl-UTK Ep 
1 - d 2 1) OK i tli^ilUT I <D*tUZttLT 1 /5 frS 1 . 6fgO«5ffi 

{c*ofc75\ ff^mj-yxf—emmtzMLXii., epi-ut iv^mrnvr 

] © 1 / 2 5 . Epl-d21Tl/3 9 fcH*KK i tt#/J^ < Offi^E© 

5 OmM'J yffimWL (pH7. 0) *C 5 #M(lffi-?R£ttfcE p 1 - d 2 1 & 
Cf^IUT I & 2 5 £t 1 C l^g«fcT'2 OmM*^ 1 . 2 8 //M£T';I&5 
e^U?D7i >T (-^^T^ttS) £2 5 1 SsfiO U g£T2 0 
^WStC^-fr^o &l^T\ #£j£ftK2 0 OmMOL 5 0 
4 1 LTSC5«-f?JJ:LTg«ffiAT' 9 . 4xio -»MK*«Wft, 4 0 // 
1 SffiftAllO /zl , 5 x 1 0 - 7 MK$&Uc t 
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5«DMSO<l»«?l/fc2mM0S-2484 ( Kabi ttfi) £ 5 0 # 1 miiU L- 
. 2 5 *CT 5 #ia£CS&. 2 0 96ftS«tt^ 7 0 it 1 Jjnx.T£ES£iti6 4 0 5 n 

£6 Ep 1 - d 2 1 fttf^SUT I Cfcl>Tt h$?*J$x5X*--t?r£ 
tt*< 8 0%^ ±aff 5?07;>T CDM*flE U T I (iit« W 

<&gK-c*£ Ep l -d 2 l (rfc^Tii, Ep i - ut I tmmz 



H6 






IK 


^IUT I 


< 3. 2 




E p 1 - d 2 1 


< 4 0 0 





mmme ep i -ut iisaifcfcitfEp 1 - d 2 1 %&&®&,%i%%miz& 
HM0IJ4 (4) ti# <in/cEp 1 -ut 1 %$Lft®%m±.mtz>baizmmms 

(3)Tib^:Epl-d2 1 &St*©«F*±»Kol>T, &&&MUT I <D 
f|3£*£ffir UT Iffitt (#%#J1) tr«t5if> K^f yf EL I S A&-eiH!i£ U 
fco £*>\ Wll^ttXmi/^-t'Tfi?^ (VECTOR LA 
BORATOR I ESttK) . ' ISfeM tffl!*ft*v hO (£ 

^0/^0 afl^te*^*-^ ^v^f-a** yMCC/3 4 0 MKIl (Flow L 
aboratories ttS2) Tm\ f-^©iflri:iiASOFT (vers.2.12F. BioMet 
allicsttSi) £flJ<^c 
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Ep 1 -UTISS3M*®«r*±»*Klil Omg/U Epl-d 
2 1 ©3g5lf*©igg±jf *KliO. 7mg/L©M$SUTI«$n, 2 
17;;Sfr^iSUTI ON^^f F©W&<: J: Olefin 1 4 £a©H# 

ut loNH^Tvimmmmmmz&s-r 5zt^<, «g 

^ I^tfj^S (i *> -5 ZZb t<m® Ztlfro 

mmmi »«S7 7^3*tcj:5j6aioitR 

^ttflHKfc^T. 2 1 T ;;»^^tt5UT I ©Nsfc^^f- K£fcoE p 1 
-UT I I*, *ft£t>fcfc^Ep 1 -d 2 1 CttLTitic^I^lw^jltrJisa 

/Co 

**«4 (4) Tf»£*lfcEp 1 - UT I&SM*tt&CftC$jfiftl5 (3) T'*# 
fcftfcEp 1 - d 2 1 3Sm#£2m 1 OYNB*JftCllLT3 O'CT'2 B®ig 
#t/-o :n*l 0 Om 1 ©3xyp-2!Xr i J-bo-;^j(fe (3% Yeast Ex 
tracts 6 96 Peptone, 2 96 glycerol) Clml fojilLt, 3 0°CT2 
BIBig»fc» 6 0 0 nmCfctf^fSK (OD,oo ) £fl!l£Ufc 0 

ftiSA^iSL//:^ &*©OD t0 o fc*<2 5 0 ggdttS J: c: 2 xYP 
- 4 % y * y (2% Yeast Extract. 4X Peptone. 4* methanol) II IgfS L 

tz 0 ZtlbZ'ty 7^(t300ml £r = ft 7 5X3C4<tol-f oAfU 3 0 *CT 1 5 0 
rpnu 7 2 0MMF*Ufc o 2 4 l$N&£jSa&fll£ U *fc363UHHSffl ©ft 
#±fS^0iRLT- 2 0 'Clzmm&ftLtZo 

i ©iegiMfcHiifli 6 tra*c-tf> ? f- e l i s Att^ffl^Tju^ufco & 
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m7 



Ep1-UTIfc<t:LyEp1-d21©;g8Jg 7 





Ohr 




24hr 




48hr 


72hr 


I 


ODeoo 




£3tft 

(mg/L) 




(mg/L) 


(mg/L) 


Ep1-UTI 


295 


365 


193 


329 


197 


305 236 


Ep1-d21 


273 


353 


2.9 


337 


3.6 


318 3.7 



Ep 1 -UT \m.Wfe®m%k±.m*\z&2 3 6 mg/L. E p 1 - d 2 1 38S 
#©±^#111*3. 7mg/LO«-5fe^UT I ^m^tlfco f 4't>*». 2 1 
T $ yg^£tt<5UT I (DN**?? K©#*S«: J: 6 3£©M#ga6 

ut i ©n*^* K*<ae-?xqi«#ttjr*ftfs»a*©it**c*^-r 

©*««*#TKfc(,*T, 2 1 7 ; / i^SttSUT I 0N*^f K*toE 
P 1 -UT I»SM*rt<. ^n*^fc4*^Ep 1 - d 2 l!69l«(Clt LT&mfitc 

##811 T7w-r-{-»S#U^D-^|jtrUTHa*©ll8 

tt£^*SUT I*FMPiSttfk-b^D7r-f > (£<t^II£K) i:i«Lfc7 
7-f.=.T-4-*5A(ll»*$#, 0. 5M NaCl-0. 1M M*(pH 
7. 0) TftiMfc. 0. 1 Mr»J (pH2. 5) TSfflLfco 
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tt50u/mIKft*lUfcUT I t*f*200 u 1 ^ (0. 1M Tris-HCl. 20mM 

CaCl 2 . 1.5mg/nl Gelatin. pH8.0) 1.6mU 100 ug/ta\lz^mLtz^ is • M 7' 
^>200 //l £&ftU5 5mg/ml© L-BApNa (N-a-Bengoyl-L-Argin 

ine-p-Nitroani lide) 1ml £gft tiE5l(C 5 #R85l£2 £CS$(C 2 0% 

B*&£ 1 m 1 ZMM UTSl£:^itto405nni ©RfcKfcfflSLfco" UT I (iR±£ 
E&flHM|-e*f?U h »J ^>li20ioM CaCl , . 1.5mg/ml Gelatin. pH3.0 Tft 

«««AT9.4 xio-'MKfcttUfc-f > t £:?-&ft4 0 ju 1 (C$SrftA£ 1 
1 0/z inn** «MBt 2.5xl0- 7 MK?&flUc#+ifcX7**--tf£2 0 # 
1 fin*. 2 5 'C 3 0 #ra#fi Lfc„ 2 . OmM S-2484 (Kabitfcg) / 2 5 % 
DMSO£5 0 u. 1 fin* 2 5 0 CT- 5 2 0 96&il&#£7 0 // 1 &n*. 

TKl££iti6 4 0 5 nmCDi»3fcK£8!l5£L/co 
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1 . Bin h 'J y t tf*-©Ku n i tzIK>-f>l©7i JmWM* 

2. m&M^WVtb'^-^Kun i t zIK^V 2©T $ JWftKMZ: 

a - K-r s £&E?ij£W-f s d n a**wt a e+Tggfs^i^ ? * -„ 

5. »*(0|fiffl4CE«©i;*TMB«*«F«U. mnhV7i/><(>t\Z9- 
©. < t> 1 «©Ku n i t zS W >©T $ y »EH£3"r 

>fcfcf*-©, <frtf< fcfe 110Kun i t zfiFV-r ^©T5 y»E 

w*W"r5*e»©M*& , 

6. 5KE< fc^TESCI ©T5 y«EW*W-rSC t*««ir*«ra#y^^ 

Cys-G 1 n-Leu-G 1 y-Ty r-Ser-A 1 a-G ly-Pro-Cys- 

Ile-AIa-Phe-Phe-Pro-Arg-Tyr-Phe-Tyr-Asn- 

Gly-Thr-Ser-Met-Ala-Cys-Glu-Thr-Phe-Gln- 

Tyr-Gly-Gly-Cys-Met-Gly-Asn-Gly-Asn-AsD- (5$ 1 ) 

Phe-Val-Thr-Glu-Lys-Glu-Cys-Leu-Gln-Thr- 

Cys 
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7. Tcni yaE^^-r^ct^at-rsar^oifiHejicttosr 

Thr-Val-Ala-Ala-Cys-Asn-Leu-Pro-Ile-Val 

Arg-G 1 y-Pro-Cy s-Arg-A 1 a-Phe- Ile-Gl n-leu- 

Tr p-A 1 a-Phe-As p-A 1 a-Va 1 -Ly s-G 1 y-ly s-Cy s- 

Va 1 -Leu-Phe-Pro-Tyr-Gl y-Gl y-Cys-G ln-Gly- 

Asn-Gly-Asn-Lys-Phe-Tyr-Ser-Glu-Lys-Glu- (5CI [ [) 

Cys-Arg-G I u-Tyr-Cys-Gl y-Va 1 -Pro-G 1 y-Asp- 

G 1 y-As p-G 1 u-Gl u-Leu-Leu-Arg-Phe 

Lys-Glu-Asp-Ser-Cys-Gln-Leu-Giy-Tyr-Ser- 

Ala-Gly-Pro-Cys-I ie-Ala-Phe-Phe-Pro-Arg- 

Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-llet-Ala-Cys- 

Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Met-Gly- 

Asn-Gl y-Asn-Asn-Phe-Va 1 -Thr-G 1 u-Lys-G 1 ir- 

Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala-Ala- 

Cy s-Asn-Leu-Pro-I 1 e-Va 1 -Arg-Gl y-Pro- Cys- 

Ar g-Al a-Phe- Ile-Gl o-Leu-Trp-Ala-Phe- Asp- 

A 1 a- Va 1 -Lys-G 1 y-Ly s-Cy s-Va I -Leu-Phe- Pro- 

Tyr-Gly-Gly-Cys-Gln-Gly-Asn-Gly-Asn-Lys- 

Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu-Tyr- (^IX) 

Cy s-G 1 y- Va 1 -Pro-G 1 y-As p-Gly-Asp-Glu-Glu- 

Leu-Leu-Arg-Phe 
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Ala-Val-Leu-Pro-ClD-Ciu-Glu-Clu-Gly-Ser- 
Gly-Gly-Gly-GlQ-Leu-Val-Thr-Glu-Val-Thr- (5 * n) 
Lys 

Ala-Val-Leu-Pro-Gln-Glu-Glu-Glu-Gly-Ser- 

Gly-Gly-Gly-Glo-Leu-Val-Thr-Glu-Val-Thr- 

Lys-Lys-Glu-Asp-Ser-Cys-Gln-Leu-Gly-Tyr- 

Ser-Ala-Gly-Pro-Cys-Ile-Ala-Phe-Phe-Pro- 

Arg-Tyr-Phe-Tyr-Asn-Gly-Thr-Ser-llet-Ala- 

Cys-Glu-Thr-Phe-Gln-Tyr-Gly-Gly-Cys-Met- 

Gly-Asn-Gly-Asn-Asn-Phe-Val-Thr-Glu-Lys- 

Glu-Cys-Leu-Gln-Thr-Cys-Arg-Thr-Val-Ala- 

A 1 a-Cy s-Asn-Leu-Pro- 1 1 e-Val -Arg-Gl y-Pro- 

Cys-Arg-Ala-Phe-lle-Gin-Leu-Trp-Ala-Phe- 

As p-A 1 a- Va 1 -Ly s -G 1 y-Ly s-Cys- Va 1 -Leu-Phe- 

Pr o-Tyr-G 1 y-G 1 y-Cys-G I n-Gl y-Asn-G I y-Asn- 

Lys-Phe-Tyr-Ser-Glu-Lys-Glu-Cys-Arg-Glu- C5^IV> 

Tyr-Cys-Gly-Val-Pro-Gly-Asp-Gly-Asp-Glu- 

G 1 u-Leu-Leu-Arg-Phe 
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II BE W * £#a ttSDNAo 

1 4. If #©S5ffl i 3i2iJcCDNA^ft5:t^#git5^^- 0 

1 5. mxommi ib&o^? ?-rmnm&ztitzEn&&ti. 0 

1 6. It*©i&lll 5Ett©J&jre8l(*£##LT, 2®^r 
HEM® 5' TE5£ (II) ©TS y»EH£a- K-r<5£»R*]*<fe 



Ala-Val-Leu-Pro-Gln-Glu-GIu-Glu-Gly-Ser- 
Gly-Gl y-G 1 y-G 1 n-Leu-Va I -Thr-G 1 u-Va I -Thr- 
Lys 



OSIl) 
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' i 9 s r . * ] rn 6 n (i6. oi. 9o> mmvfZKZZm ■ asues awaken: i :;^,h; 
IE R#J £ 5 C <t * -T S D N A o 

1 4. $$<DffiB!l 3g®©DNA^m^C!:OTtt5<^^- 0 

1 5. 2ff$0fggai 4E«©'<^^-T^ifSft$n/ < :©!fejftft 0 

1 6. if$<Z>iEffll 5Ett©^Sfte»l**«*LT, St*©|£ffl6~l 2©l*T 

-K-t SiS£E7iJ©5' T£St (II) (OT$y»EH£=i-KT*l£ 



Ala-Yal -Leu-Pro-Gln-G 1 u-Gl u-G I u-G I y-Ser- ( ) 

Cly-Cly-Gly-Cl n-Leu-Va 1 -Thr-G 1 u-Va 1 -Thr- 

Lys 
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